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(54) APPARATUS AND METHOD FOR PROCESSING SUBSTRATE 

(57)Abstract: ^Jfe«^. s 

PROBLEM TO BE SOLVED: To provide an apparatus m . ... "r'>^ 

and a method for processing a substrate which can fw j'S"^^"^ 

supply a treating liquid to the substrate, without L ' -\ .*% ' 

scattering the liquid, can thereby maintain a clean Mf fvV. 

atmosphere in a chamber and can reduce the amount of jfefc , ../'M 

the liquid used. - 
SOLUTION: The apparatus for processing a substrate 
includes a rotating holding unit 1 1 for making the 



substrate W rotate, while holding the substrate W 



j* . : I I*-" 

substantially horizontally, and a treatment liquid supply ^__! 

unit 15 provided at a peripheral edge of the rotating »^^ v ^-^ 
substrate W for supplying the liquid to the substrate W ^ 
so that the liquid stands still to the substrate W. 
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Cif 2 ] 
3 ] 

ME 3 S« ± <0 ffl S St * © 51 T 3 «t r> fc 2 n T £ C fc Zt 1# « t T 3 10 

CIS*« 4 ] 

5 ] 

Mie**»lt»K:j:!? # Si S n /fc & 9 St.* S * b T MIBM S « lc « f « W £ Sfl * 

ttllE*&giS«*&«B*«ft8a:«-;fc«r fc^r#1i;i:-r^W*«l 7!; M 5 <D i/^ -f ti 1 3t»cfi!«<iD 

Mfa!&w.mw 0 . 20 

[««S7] 

MKffiS»R&5g«*«»Rttfce: k«rmtti»SS2nS60^f n*^ 1 « fc: 82 JR «D 

s«fcgtrf *««&-r«^^^«*& spuria ^ fee i:*#® fc-r i 75 s 7 o^fn 

0] 30 

*«*l6*¥fc:«#Lc>-p|sll6£-tt:«BlEigfc, 

EHE-rs»«©S»8Pte, ffi S « S « # L T » Jh 3* S * 3 fc: K ffi S »:*«*&•*■* *Q S 
[ 0 0 0 1 ] 

a«co^^^(c^^$n/fc»ffi^rx-y^>'i7*-r§a^5a ! ii^BS:t} : affiMs^?S{-H-r^ 40 

o 

[ 0 0 0 2 ] 

[«*o8«] 

¥*#!)iASolfi±fc|5|JS%)g]St5fti6flf)E«ff8i:bT^ 7 ;l/ 5 - * A $ 
fc 7 ;b ^ - A £ ^ ft x. T . lMgft$tffS< x U ^ hDV/f^U- is b V B& iffi 
(Cu) *ffli/^»ttfBf ic&on>5o coioiEifit^ SfioSIfcS&ft 
«fflM#Ort«fc:»£gi&tJCfcfc:J:oT — »fc)8«SnSo co(BEl»*«^-r*7?a 
fc L T ti , C V D . X M 7 ^ y y ^ $ ft » -3 t l ^ ft ¥ S fe -S W N l/^f nicitt 
. Ifi^lltftiI(cI?:^ILT> (CMP) £ D^SOS^IJt 

^ J: I T ^ ^ o 50 
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C 0 0 0 3 3 

t^Ct^llS^nSo ttte. M&<omM3H ( x y s> r tf ^ /1> £ # tr ) j£ S n ft ^ 
HtfltliltLTttliSStttS, V>t>«>**nx=i:/$r5* — VOBHfcfe*9»* 

r & s a* * * = 

[ 0 0 0 4 ] 

ftt\ Mteffi3»*ttii»LTS«©fl»i^«jS3n;fc»iBi*»5g"r «x 10 

[ 0 0 0 5 ] 

[«w*«»psi bet 5 t -r « ii] 

ffiiSo??, EfSfcffifcnsiabf c<orctb. Mffiic^v ■? ic&m & 

ffla«o«»cH:'<T^iitK:^<©*asw*a«ti:«t&L*wnfer3S:6'rs *a 3 » © « f& « 

[ 0 0 0 6 ] 

* mm? % d t^iwkt^o 

[ 0 0 0 7 ] 

[fSffl£P&-r£fcJ60^fjS:] 30 
±MLf=gS l 5*jSfiSc;-rSfc46^, IS * 3S 1 & # ?g 0J! & , L o o @ 

<6?f*«@«ft!f»i:, Ulte-r 3 cDJSUgptc, MIItfI«tSLTf±t £ «fc 3 fc 

[ 0 0 0 8 ] 

3 c«**«w»s tuia^a^^^gPtt, isioftii^K^it^iMciss 40 

, ffi!i«©«fcA/£ttffig«[(!f£»fc<fc!?IS£«**'u S « £ ft 3 fi 3 « fc> -f T* 
& 3 © t? ^ — F<g©»H£t<0?§Ste*B&ib"r<5 c Tf * « o 

[ 0 0 0 9 ] 

fit 3< * 4 fc: 3 * BJ§ « . ffi£&9ttft£SP(ix K5lbfeftia*i:««:i:*»*f-5a5« 

cn{cj:t)x in* sir l rnmmt s c t a< rTh£ t * 9 % &m £ n « mmm <D±&.m 50 
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[0010] 

»i-oftiauK«*&aj*B«©Js»«±^r»cE«b. $2 ©MMs&gp^s^©^*^ 

[001 1 ] 

£ o 10 

§L MK*13»tttl&lSteJ:?> ft»Snft'a«±ofiI«ftR5lt5jai«|liiSl8i: 

[0012] 
[fgBJ§©0iaS©Jg^] 

sit*$5o * , & m *5 <^ r s 1^ tc iri — a& 3 t> « *g a -r -5 95 # &c it m — £ fc « s 

[0013] 

Wtf«$?n«f + 1 tt, R «»©?■■* 1 at, -V 1 a © 

iS*I^ty^AM-2^tA,-!?I«JtlT^5„ PUft&tD* +■ I//* — 1 ate 

fcfc«&#fCjgJ5g£ftT*3?), ^-r^/S — 1 a©±S^I^T^?o f ^V/t- ##1 30 

aO±ffigPfc^^V/^-*/ < ?-2 ©^Hg|5i:«:^#LT. ffVM- 1 ©rtffi&J*S5fre. 

[0014] 

Jfcffi 1 b tt, *¥te**LT«Ifrte«»LT:fcD > ^©^©affigPT'&^JiEgMbt-? 1 ^ 
y^-rtlatOgS^tfe^T, l afcti, St t £ * M ta SP 

[0015] 

^ + > - * ^ - 2 © 4 1 >D SB K ti . MP2 atfig^jntfe'D, f <0MP2 a % & v it 7? ft 

g|5 6 a^tLT^?. ftV^-A^-2CSP2 a SI g|5 6 a fct . ^ □ — Xtt (4SJK 40 
« ) 07I/t , /7*»;a'fyh7?J'- ;l/gg?ftTl^, 8: fc , ± ff S< -V 7 h 6 © ff> 'j& 
(Cttif 9)!)'lItTf fi?StlT^«. ^(D mm 9 it. mm # X ( N 2 ) , £ fc ti T ;U 3* 
V (A r) ft2©^Ste#X**XMaffite#l£-r*;fci&©fefi!>-C*So 
[ 0 0 1 6 ] 

) *mx.T *5 t) , <I ©IBl&^«tC «fc 5 , f t±Sf^t7 I- 6 

ttltflUliTtUjlcSior^i, i3abfc7b + ~>7;l/^a-l'>h 7(±, ^-VVA- 
* M - 2 tl»i'+7 h 6 © ffl ft W ffi B © g ffcfc *f J£ L T # «t L , ^^V/^- 1 © ft gp t 
ttffifc©3fiW*t*i#Sns«fc3tea:oT 50 
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C 0 0 1 7 ] 

©SIfc©KPI(iTf •5it)&< tSO^fftt <, M * fcf , 0. 5-2 OmmCElT 
il S if S5 f 3 „ C © m m , » S b < t± 0 . 8-1 0 m m g g . ??»K!f£L<til~4 
mmSfii: b > if 9 5;/rLT«l&?n«>F)£1IA"XA^XAW(0iI±^l^-tin.5 
i^ttS. E:©HlHll£*f*ci:te.J: 9Jfc«W4>ft©;F?gtt;Sfx-e* x./\ w * ft n f 
*fci/>5!W*i!"r*ti:*«-e**. c <D K IB H SE «^ ISPv-t 7 h 6 t A 
-2 t<Difi»Wffif ^Ilt^Cfcti^Tff? C fctfT'f & *3 , ±^->t7 h 6, 10 

[00 18] 

7XAW?:fitboo@IE2^5l$^+ 1 1 ( IH IE ft 
St!) tfSlStiT^S. COlSfr^l lCrtSttt, A £ M ( H * -f ) (caffl-r 
5 a 51 1- 1 atf»««tiT*!5, ccDJMTLl 1 a ©SUSSa, >y ^ 1 1 ©±»te« 

£ *i fc US P SB 1 1 bfcllLT^S, fx /n W tt , R^^^-y^l 1 <0±«ffiicii? 
.ft > USSCi^TXSftyM 1 (cK»§^?n« 0 ? * £ ^ * v * l 1 £ *t 

1 tci •5®f«5t?nf:7XAWtt, K»S*c J: o THfeS.n* J: 3 teSro T v*o C d 

t? N ^x/NWOEUgjl^tt^gji^fe^Clfc^j^Sfcb. IftWii:(i 5 0 0 ni i n " 1 «T 20 
, fff L<»5~ 2 0 0 mi n" 1 T'SI, 
[0019] 

02 (a) ii*n^icsiis«iisiox7 ^>yaj*^-rt*«H^3& 0 , 02 ( 

b) ttB2 (a) £SfX7^y^^OlI@tfe^ 02 (c) tt@2 (a) "T X 

[ 0 0 2 0 ] 

if ^>^»tt, 7iAWiclI5:tt$&t5lI«ISg|i 1 5t, fXAWA^IS^IJ 
tSl«BiS»2 0k)^6irt?n8. ^)««*&gPl 5 It > *x/NW©W»»fc:ai?R:&« 
ttt«ft«/X*i 6k, co«|&/X;i/i 6(c8i$tiftSI»Aii 7k, IftiA. 30 

si 7 t » « s n fc ai » h? s * v * 1 8t^iaT^«, 02 c b ) k is -r * $ »c , & & 

* ^ ^ 1 8 ft O 31 « l± . iI*Af 1 7*^LT«IS/X;H 6frS7XAWO^gf t 

«*&£fts 0 

[ 0 0 2 1 ] 

iicf, ^x^ciji^gfktt. 7 x a© m & ~c @ si jss £ n r ^ & ^ n ^ s re &± 7 x 

[ 0 0 2 2 ] 

cc-e. 1 sA^fii&ftisiStt, ssi$ft{iWiio^^'j>%< kt 10 

* ^ * x « 5 <fc 3"J © 5 ^ 'P & < t: 1 o * ty M & T £ 5 o SS 8f ti , 7 .y ft ( H 
F) » igg! (HC 1) % &!& (HN0 3 ) , $ fctt&KB (H 2 S0 4 ) HZtf&m* ft. 

mmm&, mm. $ ttttf*. e tfmmz ns, siffcaufcH:* (h 

2 0 2 ) * x ( 0 3 ) jjcfciftfffifflSftS. 

[ 0 0 2 3 ] 

* n » » ® t? « x ««/X;n 6A^?>«^^n^^j«o^aRt>*gftii«/jN^<ig^^tiT 

f * o 1 OOml/mi n«T?*« C t'^ffSK s «fc t> 

$?3:b<{±20ml/mi n , Ifcff t L < ti 5 ra 1 / m i n JW T T * « „ S . « *& / 50 
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X;U 1 6 ©BflP.gP 1 6 a fcfiAWOSItOEfflltt, $?£L<fc}:5mmJiiT\ £ ?) 3: 
L < « 1 m m U T T* ife 3 . 
[ 0 0 2 4 ] 

l«DJ:5C, fiaSTElE-r* r>XM±fc % * x/Wc S£g L ft fiiKfr 6 ^l^IS^ISJ 

ft t> T , *H«JBJ8te«fcntf, Slffi«^x/N^e,SJtH^-rfc->x/N±(ci:if$scoT?, ^ 
»0«'>xAt8jStsi«Btf*<ft'), 
[ 0 0 2 5 ] 

ftfcx 03 (a) tc^-r.fcdtc. ftft;X;H 6tff i/vwo¥i»iaiiE»l(it«J:5fc 
*)SLTfeJ:K COi^tijStSilfc-p, ®a g Wnl^^r i ft tint « C 4: # T * 
CCT'. MagW«i^t:«, jrXAOflillTtoTftlt^jfUlltkHV — j&tc 
, »iA<0jr|.Sffia!fr5rtI[C|Sl»TramIfitaSJni. 3: ft > 13 (b) ^ T <fc 
? N ^x/NffiS&t>bO±^x^©3!®B#{c, « f& / X ;l/ l 6 5:^XA#jfi^e,ai? 

* o 

[ 0 0 2 6 ] 

* Sc # 1 5 iz «fc t> * x ;\ W te « & 2 n ft ffi. ii , «fg^*g|32 0 {c<fc-pT^x/NW± 
?> R£ £ £ tx 3 0 n©IIiSgP2 Oli, R §1 y X ;]/ 2 1 i: , c©»3l/X;l/2ifc:aS« 

J»fctl6 2 2^^bTS«c?nft®?lilS2 3 t5:i^Tl^o <1©K!I/X;V2 1 <75®3I P 
( H W Tf ) ©^X^N^g^fttC «ft;X;H 6 <D [18 P SB 1 6 aCfli; 

0frfcJ:9TR!l/X;l/2 1. OI»?lP$T?^llL, K§l/X;b2 1 ft» 6K5ISESS h« . 
[ 0 0 2 7 ] 

9& 31 y X ;b 2 l fc^XMWfettS^fc^S«n?^§ff, ^ $ O e& 3.1 J8r ^ £ S J6 3 ft a& £ , 
®3|yX;l/2 1 0»5latt!>XAWK-p*«B9jfi»? , efc»*'ff ® 31 M 2 3 

[ 0 0 2 8 ] 

04&#IIMJ£S£fc^*»ffiM^«^&#l&a5©«m0T-;fcao. 

B4twt«fc5t, H«»fflf 2 2<0»tt>fctt«»»*a5 2 7 *«iat?6nT^«. BR 31 ill 
2 3 te ± t> T»3I y X;b 2 I*^i?l2nftl$fc5fti: oS^Itt, 3i $#gf £P 2 7 <9 
rt9$fca»A 2 aS«©*tf *C««-«ffl5 2 7rt(c|fS?tiSo -Xf s $5«#«ffi2 7.1*3 tC 
*A34lfcSlfM±R§IS2 3(CJ:')f 5l?n5o ®3I S X;V 2 1 ^ 6 SS§| SB 2 3 3: T*<D|g 

[ 0 0 2 9 ] 

% 05 (b) (±05 (a) tc^-TM ««RtfS£»©{6©flfl*jj*-r«l6ElT?;!&*o 
05 (a) {c^-r<fcd(C fSC«»IBffi2-7 0jKSPK:ttll^SP3 23y»»«nTi3?). ^® 

»mm 2 7 *c «t r> T#m.i£ titcmmn. ns.»3 2 Km^ztiz & ? icn-sx^Zo 
1 5 vmw.m'g $ > ? 1 8 fc « *s ^ n 3 „ & , 05 < b ) ic ^ -r «t d ic , ^ $ # gt 

gP2 7{c, ti?nfeli«©iffif i^^ffltS l/^;Hr>D-2 S^RWTt J; 25 
fc , ag»t<0!R§l|»3c»7», $fc(iIISltffg«±tILfci^£#2 9^H^T1 

[ 0 0 3 0 ] 
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<i<d&? ic^ v x/nw icw&z titcMmit. * « i* * » 2 is. m & mm 2 7 N 

% z < mm&®w.? z z ttfnjmT%> % o ojo, t£ # © £ 5 & . -y- x ^ ?> as m u 

i/^o £ e> jc, #n#sjE?f®-e&. 3 2 t «t o rnzE.stircn&om&i&.-Ftf&K^rc ■ 
sfu/i « n* »»©*kgAB# -a c t w? * « . 

[ 0 0 3 1 ] 
[ 0 0 3 2 ] 

o ^fC, BfitS^XAWOlJIiSt, Xttttiteffii 5<o««/X;H 6fr£, «!*.«, 

xy f-z/rm t tt7 y » t a » ft s n s » ra^tc 

[ 0 0 3 3 ] 20 

• f 9*>6«»2nft^iStt#Xtt, 1>x/NW©if&;fr5fl»tf©;£lBjte&fEn*fc«K c 

•e**. 5p?gtt^fx©«*&«tt, a^jK^HScA^xMoifffeasteSKA-rsji i:*< 
5 n t !/■> « o 

[ 0 0 3 4 ] 

iiii, lHl«r**x/NWfc#LT»±t-*.fcdfc*x>NW±tc:#*&Sft;5. f LT, 
iAWlOl^li, ">x/NWO[sItefcJ:t)^^^^g|52 0<0«R§|yX;l/2 1^T^ljL^ 30 

K?i/X;i/2 i (c «t d rsihs*** ft£ o o^d, mma. Xffift&ffi 1 5*^«*&?nT 

frtTt>n^ 0 ai«i*£»2 0fc:«fc!)!R5i£ftfeai*a:, nm#mm 2 7 Rummm 3 2 tt 
1 5(c«msn. is, agttft&eci 5 4^7iAwicM^n5„ xy 

f-^^Buifcte/Bs ft cuvx) frff^n^o 

[ 0 0 3 5 ] 

rats, & as , &icmwh&^Mi£]kxfW}ftic^^T itwz i <Dmm&mtmtikT*& z <, 

[ 0 0 3 6 ] 

J£ffi 1 b {c tt 6 fH©IPfln#JB)££ tit *3 D (Hij* » ^ OPlP^IILt ^iaW5: 

zK¥tSit«6iOD-;Vf+«y73 5 a ~ 3 5 f ^fiSJftT^S, 6lOD-;Vf 
^ -y y 3 5 a ~ 3 5 f W. t ft * ft m M V X g "T 3 C t tel «fc (3 -> x W frfgilT 0 fcf 
3 = $ fc , 3jgftft&&i5&J:tfagffi!S£gP2 0 (i^fV^S) ti x n - ;l/ ^ ^ >y ^ 3 
5 a — 3 5 f <OPIfcEI?ntl^, % 33 , D — t 7 * 3 5 a~3 5 f tioTIls 

£ ft 3 * x w co @ amm it > m 1 <Dnm&mtmmv%> % o 

[ 0 0 3 7 ] 

*HSSJg®0<tdfC > EH6«J5»i:LTn-;l/?-*y*3 5 a ~ 3 5 f«rffl^fc«-&-??fe 50 
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[0 0 3 8 ] 

0 8 ic jfc -T J: r> ic s ^mMfcrnT'li, «tl&/X;H 6©^S(ctiX#>^3 6 ft »> ft 

•p t ia £> „ 6tHx/\wt^gM(cEf 6 t'J'XAWtOiE 

ffl l t & a ia„ 

[ 0 0 3 9 ] 

09 (a) «#||ffi^!?6fC«3aMSg«tf S 2£&#*&^£^ 09 (b) t±* 
[ 0 0 4 0 ] 

09 (a) ic m -T J: 5 fc x !7x/\W(!)fl««|50±^ii:ai o«JS/X;H 6AtfS!Sn 
Ei?nfe2o<o«l&yX;H 6 A, l 6 Bi^IiSSftJStSJiilciD, ^ x w © 

T? t £ o 
[ 0 0 4 1 ] 

Sfc, B9 ( b ) ic m •? <fc "5 x 20H)«ISyX;H 6A, 1 6 B t. 2 X/V 2 

1 A, 2 1 ^XAWOflS^lRltffic T^StEIbtt i^o d 

y X ;l/ 1 6 A , 1 6B*5ttiaSO»jS4«t&LTtJ:<, 3: , ft^/X;H 6A, 
1 6 BfrSf tlfnaS;«IiS%tt»LTfeJ:t>, ^fnol^Tfe, SlO«tt/X;l/ 
1 6A*6«|&Snftai*l4JBl©!R5lyX;l/2 1 AKi:5f?l?n, S2C«»/X;l/ 
1 6 B*^fi^StlfeI?Sa^2<DK?|/X;l/2 1 Biaot?i3ni„ 
[ 0 0 4 2 ] 

01 o <D'j£m-£te*7r;-?¥mm*mM it, «±kw uft «t 5 **«n§o*fto« 30 

o 

01 0 te ^ "T «fc a Ic , C<e>&^f?£tM«. 5£ J£ © K: il 1 1 ortfcBISftT, ¥ 3£ ffc « 
«oaii>o*«:I«Wfcff^ J:5fciS«nT^«. COSH 1 0 li % ftfll 1 1 fc 

i'aTft? taia i i 2 £ w # £ a 1 i 3 »c ft « & n . cn^sfeot^si 1 2 ii 
i^n 1 1 3 ^nftiaifcttsfstttiiatftot^s. fit, ttusi 1 1 

ic it , H ffl g SE * ~> -V y # ( 0 ^ ^ -f ) fr* IS «■ 6 ft T ^5 0 £ , if#2Pll 1 3 © £EXj 
tt s §C BE <fc 9 fg < , *» o . «> 0 * £ W l 1 2©ffAJ;ni< LTSD, cntci ^ 
?fi#SP^l 1 3rt<0SSt*<Rfi|l 1 0 (Dft$HiCffi.tii? % C < , fro, * o * S IH 1 

l 2rt©$I*^^$f|i l 3 rtt^At^ c i 9 Kfto Tl^o 40 

[ 0 0 4 3 ] 

± IH m & £ BB 1 1 3 F*3 fc , HlRafflA*7 h5:iit5 2^©At7 hXf--^ 1 1 
5t, *o*ffliaoifi%M*T?«il Lfg^-T 3 2 »©&?$ • SSj&SB 1 1 

6tfEI?ft, Sfc, »«©tSjli^ff d @£ £ X^HJiffc g ft&lf? l lilt (4«n* 
<y 1 1 7 frflf * £nX(A3„ dcD^jf-fg^^Bl l StLTtt, IxlflSOgl 

ffiSfcgMjk^ftlStiiSiliftls/X^^SL, IS^BlT-XVfy?tt|i*> 

[ 0 0 4 4 ] 

l 2 OT-SKSti 2S©Mjaia^7 h l 2 1 , IfiOSItiSI^Tl^tfctt 50 
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ffiib-D # $& 3 £ SS f 4 SO*!)o 1- 1 2 2 t . SS?:ie«^t5 2S<0^ l 

S « X -r - ^ 1 2 3 a. 1 2 3 ' b E B £ ft. 2 5 » « <9 £ ? i j£ * -< 7 T* l§] ijg 
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